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SUMMARY
Coronary artery anomalies are uncommon, with a reported prevalence ranging from 0.2% to
1.6%. It is important that those who undertake coronary angiographic procedures are aware of
the spectrum of these anomalies. Interventional percutaneous coronary revascularisation
procedures are widely used in the management of patients with symptomatic coronary
atherosclerosis.Thepresenceofacoronaryarteryanomalymaymaketheseprocedurestechnically
challenging. We have reviewed the Cardiac catheterisation database at the Royal Victoria
Hospital, Belfast, and report the prevalence and types ofthese anomalies.
INTRODUCTION
The prevalence of coronary artery anomalies in
thegeneralpopulationvariesfrom0.2%to 1.6%.'-
I Although coronary artery anomalies are rare,
they may result in symptoms, with the clinical
spectrumrangingfromchestpaintosuddendeath.
Of interest, Click et al reviewed angiographic
datafromtheCoronaryArterySurgery Studyand
reported that anomalous circumflex coronary
arteries had a significantly greater degree of
stenosisthanthatfoundinnon-anomalousarteries
in age - and gender-matched patients.'
Coronary angiographyremains thegold standard
in the diagnosis of coronary artery anomalies.
Therecognitionoftheseanomaliesisofparticular
significancewhenapatientrequirespercutaneous
therapeutic coronary intervention or cardiac
surgery.
The purpose of this study was to establish the
prevalence and anatomical patterns of coronary
artery anomalies in the adult population of
Northern Ireland.
METHODS
ThisstudywascarriedoutattheRegionalMedical
Cardiology Centre, Royal Victoria Hospital,
Belfast. Demographic details ofall adultpatients
undergoing coronary angiography at this centre
arerecordedonadedicatedCardiologydatabase.
Angiographic procedures are performed by
Consultant Cardiologists, including several
Visiting Cardiologists, and doctors-in-training
(under the supervision of the Consultant staff).
After the angiogram has been performed the
physician, who has undertaken the procedure,
should record the diagnostic findings, including
the presence of congenital coronary anomalies,
on a separate diagnostic form. This information
isthenenteredonthesamedatabase. Weanalysed
the databetween the period 1 January 1990 to 15
July 1999. Patients with known congenital heart
disease were excluded. 18 189 diagnostic
catheterisations involving 14 424 patients were
performed. Complete diagnostic coding of
coronary angiographic findings was available in
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11 411 patients (79.0%). The diagnostic coding
information was incomplete intheotherpatients,
due to a failure of some members ofthe medical
staff to complete fully the diagnostic form.
Two approaches were used - the angiograms
from those patients recorded as having a
congenital coronary anomaly were retrieved and
reviewed by two independent observers (n= 50)
ordetailsofthecoronaryanomalieswereobtained
from the medical notes (n= 9). In two patients it
was not possible to validate the presence of a
coronary anomaly as both the angiogram and the
medical notes had been misplaced.
The coronary artery anomalies were classified
according to a scheme adapted from those
suggested by Chu and Cheitlin2 and Angelini.4
Congenital coronary anomalies were classifed
as: (a)ectopic coronaryarteryorigin, (b) absence
of a coronary artery, or (c) abnormal distal
connection. Angelini has defined a coronary
anomaly as any congenital deviation that is seen
inless than 1% ofotherwise normalindividuals.4
Absence of the left main trunk (side by side
origin of the left anterior descending and
circumflex) andseparateoriginofaconusbranch
were therefore not included in our analysis, as
these have been reported in >1% of otherwise
normal hearts.4 Minor variations in the position
of a coronary artery origin (such as 'high take-
off') in the right or left coronary sinuses were
also not included. However, those patients with
an extremely unusual coronary artery origin in
therespectivecoronary sinus, whichcouldnotbe
selectivelyenteredorwhichrequiredaprolonged
search, were included.
RESULTS
We confirmed the presence of sixty congenital
coronary anomalies in fifty-nine patients, giving
an estimated prevalence of 0.52%. Thirty-four
weremale andtwenty-fivefemale. The agerange
was 19 to 82 years. The details ofthese coronary
artery anomalies are summarised in the Table.
Of these fifty-nine patients, forty-eight had an
ectopic coronary artery origin, four had absence
of a coronary artery (circumflex artery in three
patients andrightcoronary artery in onepatient),
one had both an ectopic coronary artery origin
(left anterior descending coronary artery arising
fromrightcoronary sinus) andabsentcircumflex,
and sixhad an abnormal distal connection. Ofthe
patients with an ectopic coronary artery origin,
TABLE
Congenital CoronaryArteryAnomalies
Ectopic Coronary Artery Origin
Anomalous CX from RCS 27
Anomalous CX from RCA 7
Anomalous RCA from LCS 5
Anomalous LMCA from RCS 2
Anomalous LAD from RCS 1*
Single right Coronary Artery 3
Single left Coronary Artery 1
Posterior location ofLMCA in LCS 2
Posterior location ofRCA in RCS 1#
Absent Coronary Artery
Absent CX 4*
Absent RCA 1
Abnormal Distal Connection
LAD to PA Fistula 4
LMCA to PA Fistula 1
CX to Coronary Sinus 1
TOTAL 60*
* Note: one patient hadboth an abnormal origin ofthe left
anteriordescendingcoronaryarteryfromtherightcoronary
sinus and an absent circumflex artery.
# Note: right coronary artery not selectively entered.
Abbreviations: CX=circumflex, LAD=left anterior
descending, LCS=left coronary sinus, LMCA=left main
coronaryartery,NCS=non-coronarysinus,PA=pulmonary
artery, RCA=right coronary artery, RCS=right coronary
sinus.
the commonest anomaly was an anomalous
circumflex artery arising from either the right
coronary sinus (twenty-seven patients) or the
right coronary artery (seven patients) [Figure 1].
Of the thirty-four patients with anomalous
circumflex arteries, four had a dominant
circumflex. Four patients had a single coronary
artery, which supplied all three branches; three
had a single right [Figure 2] and one a single left
coronary artery. One patient had an absent right
coronary artery, with the circumflex artery
continuingbeyondthecruxtosupplytheterritory
normally supplied by the right coronary artery
[Figure 3]. Twopatients hadanextremeposterior
location of the left coronary artery in the left
coronary sinus and in one patient the right
coronary artery was not selectively entered,
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Fig 1. Anomalousoriginofcircumflexarteryfromright
coronary artery (a) Left Anterior Oblique
projection. (b)RightAnteriorObliqueprojection
shows characteristic posterior (retro-aortic)
course of the anomalous circumflex artery.
Cx=circumflex, RCA=right coronary artery.
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Fig 2. Single right coronary. (a) Left Anterior Oblique
projection. (b)RightAnteriorObliqueprojection.
Cx=circumflex, LAD=left anterior descending,
RCA=right coronary artery.
Fig 3. Absent right coronary artery. Left Anterior
Oblique projection. The large arrow shows the
continuation of the circumflex artery into the
territory normally suppliedbytherightcoronary
artery. Cx=circumflex, LAD=left anterior
descending.
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Fig 4. Left anterior descending coronary artery to
pulmonary arteryfistula.RightAnteriorOblique
projection. The large arrow shows an abnormal
vessel arising from the left anterior descending
coronary artery. On the dynamic images it was
cla tha thsveslcomncae.it h
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although on aortography it appeared to have a
posterior origin.
Six patients had an abnormal distal connection;
four of these were left anterior descending
coronary artery to pulmonary artery fistulae
[Figure 4].
DISCUSSION
Coronary artery anomalies are rare in adults.
Most coronary artery anomalies are not
haemodynamically significant and are found
incidentally during coronary angiography. One
should suspect the presence of a coronary artery
anomaly if a myocardial region does not appear
tobesuppliedbyanyvisualisedvessel oravessel
appearstocrosstheaortaandpulmonary arteryat
theleveloftheaorticrootonleftventriculography
or proximal aortic root injection in the right
anterior oblique (RAO) projection. This latter
appearanceisseenwithmostanomaliesofectopic
coronaryarteryoriginfromthecontralateralsinus
or artery.
Coronary angiographyremains thegold standard
in the diagnosis ofcoronary artery anomalies, as
itis the only method ofreliably documenting the
course and distribution of the coronary arteries.
Angiographicvisualisationoftheentirecoronary
circulation is of particular importance in
preventingcoronarytraumaandensuringoptimal
revascularisationinpatientsundergoingcoronary
artery bypass grafting.
Recentadvancesininterventionalcardiologyhave
resulted in a dramatic increase in the use of
percutaneousprocedures,oftenonanurgentbasis,
for the treatment of both unstable angina and
myocardial infarction. The treatment of culprit
lesionsincoronaryarteryanomaliesisatechnical
challenge to the cardiologist as earlyrecognition
of the anomalous artery is essential in order to
minimize time to revascularisation and the
procedure (angioplasty and/or stenting of the
anomalous artery) itself may be difficult.
Theearlydiagnosisofabnormaldistalconnections
is also important as such patients often present
with chest pain. Inappropriate treatment with
potentvasodilators mayresultin acoronary steal
phenomenon, thereby exacerbating symptoms,
particularly in patients with a left anterior
descending coronary artery to pulmonary artery
fistula.
In our study we found an prevalence of0.52% of
coronary artery anomalies at angiography. We
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acknowledge that our angiographic data are
incomplete (diagnostic coding available in 79%
of patients, and diagnostic validation was not
feasible in two patients). However, we believe
that our findings are a good reflection ofthe true
angiographic prevalence of these anomalies.
Anomalous circumflex arising from the right
coronary sinus or the right coronary artery was
the commonest coronary artery anomaly in our
study. Itappearsthattherange ofcoronary artery
anomalies in the Northern Ireland population is
similar to that reported in other angiographic
series.' 2
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